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Abstract

With the rapid growth of the data industry and artificial intelligence market, the reliability of Al-based services is
becoming important, which is directly connected to data quality. Therefore, objective and quantitative evaluation
indicators are needed to ensure data quality. This paper proposes a data quality management technique of an Al
learning dataset for a water quality prediction model. To this end, water quality data is collected and analyzed, and
existing data quality is compared to select appropriate data quality criteria of the dataset. After that, the quality is
changed according to the selected data quality criteria, and the performance results of the prediction model are
analyzed and evaluated. The effect of each quality factor on the model performance is analyzed through three
models: Simple RNN, LSTM, and GRU. As a result of the study, a quantitative quality index suitable for the water
quality prediction model was derived.
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Table 1. Definition and characteristics of water quality
datasets

column definition features
mor value water temperature real number > O,
Pr- at the collection site unit (C)
hydrogen ion
ph_value | concentration at the | real number > 0
collection site
4o value dissolved oxygen at | real number > 0,
- the collection site unit (mg/L)
electrical
. real number > O,
ec_value | conductivity at the .
o unit (mg/L)
collection site
10c value total organic carbon | real number > 0,
- at the collection site unit (mg/L)
total nitrogen at the | real number > 0,
tn_value ; . .
collection site unit (mg/L)
10 valie total phosphorus at | real number > 0,
P the collection site unit (mg/L)
chlorophyll-a at the | real number > 0,
chi-a_value ) . .
collection site unit (mg/L)
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Table 2. Water quality dataset profiling results

Data | Missing Min Max Mean

Column
types | values | values | values | values

tmpr_value | floatt4 | 0O 0.0 35983 | 15947

ph_value | floatt4 59 10.19449 | 7937

do_value | float64 17.39167 | 10.121

ec_value | floatb4 69.80833 | 44825833 | 225.752

toc_value | floatt4 25.32833 | 2.787

tn_value | floatc4 1096283 | 2.467

tp_value | floatt4 00 2766 | 0017
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chi-a_value | float64 00 16399167 | 15236
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Table 3. Selection of data quality standards and experimental methods
criterion definition experimental method
criterion for evaluating the quantitative . . . .
sufficienc aspect of data reauired for Al model model performance comparison by increasing data gquantity
y tra?ning q from 2,000 to 128,728 to determine suitable training volume
oriterion for evaluating the handiing of model performance comparison .by usmg linear mtgrpolatpn
completeness o : o to process missing values and increasing the missing ratio
missing values in training data
from 3% to 30%
- criterion for evaluating the sensor data model performance comparison by extending data
precision . . . T
collection frequency in training data collection intervals from 1 hour to 7 hours
aCCUrac criterion for evaluating the extent of model performance comparison by artificially adding noise
y noise in training data from 0% to 10% in the training data
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Fig. 2. Predictive model performance results based on data quality criteria
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Very good Good Satisfactory Not satisfactory
NSE>=80 NSE>=70 70>NSE>=50 NSE<50
Sufficiency >80,000 records >30,000 records >12,000 records <12,000 records
SimpleRNN Precision <2H < 5H <6H >7H
Accuracy <0.3% <05% <1% >2%
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LST™M Precision <2H <3H <6H >7H
Accuracy <05% <1% <3% >4%
Sufficiency >40,000 records >30,000 records >12,000 records <12,000 records
GRU Precision <2H <5H <7H >7H
Accuracy <05% <1% <2% >3%
¥ 6 & MHE Hole 2 7|E M XE
Table 6. Finally selected quantitative indicators of data quality standards
Very good Good Satisfactory Not satisfactory

Sufficiency > 80,000 records > 30,000 records > 12,000 records < 12,000 records
Completeness Evaluated based on sufficiency after applying formula (2)

Precision <2H <3H <6H >7H

Accuracy <0.3% <05% <1% >2%
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